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INTRODUCTION

The site is located at street address 1023 Limecrest Road in Andover Township. The lot frontage
is adjacent to Sussex County Right-of -Way. The lot contains paved and gravel areas, an existing
dual-purpose office and garage building, two partially enclosed garage buildings, a septic system,
a well, and other equipment associated with operation of a mulch plant, The project proposes
demolition of existing improvements and construction of a ready-mix concrete facility with all
associated improvements. Proposed improvements include the following: an office and
maintenance building, a concrete plant, a concrete wash water settling basin, paved drives,
sidewalks, septic, well, and stormwater infrastructure.

This report is prepared to address Stormwater Management Ordinance in the Land Management
Code of Andover Township.

APPLICABILITY

The proposed redevelopment is subject to the Stormwater Control Ordinance as it is defined as a
Major Development disturbing more than 1 acre.

GENERAL STANDARDS

The project will require conformance with the water quality, water quantity and groundwater
recharge requirements of the Stormwater Ordinance.

In order to demonstrate compliance with the requirements a TR55 Model of the pre-developed
and post-developed conditions has been prepared and the associated hydrographs are incorporated
in Appendix A of this report.
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PRE-DEVELOPED CONDITION:

The existing condition is one lot with a total acreage of 3.67 acres. The area currently drains to
three different areas offsite, one to the south-west, one to the north-west, and one to the north-
east. The entire area to be disturbed is comprised of Type RnfC (Rock outerop-
FarmingtonGalway complex). For modeling purposes, the pervious ground cover was taken as
open space in good condition or woods in good condition depending on the location on site.

The impervious and non-impervious portions of each basin have been modeled separately as
required. The Time of Concentrations utilized in the report were calculated using the velocity
method. For Basin B, the minimum time of concentration was used due to the limited size of
drainage basin and very short flow paths,

The hydrographs are presented in Appendix A of this report. The pre-developed drainage basin
has been modeled to determine the pre-developed discharge rates as follows:

Pre-Developed Basin A:
Pre-developed Basin A contains the area which drains offsite to the south-west. This area is
modeled as follows:

Pervious Area: (Hydrograph 1)

TC = 12 Minutes

0.45 Acres Pervious @ CN = 70 (weighted CN for mix of woods and open space)
Impervious Area: (Hydrograph 2)

TC = 12 Minutes

2.33 Acres ITmpervious (@ CN = 98

Total Pre-developed Basin A Peak Discharge (Hydrograph 3).
Q2 = 7.09CFS
Q10 = 10.61 CFS
Q100 = 16.63 CIS

Pre-Developed Basin B:
Pre-developed Basin B contains the area which drains offsite to the north-west. This area is 100%
impervious and is modeled as follows:

Impervious Area: (Hydrograph 4)
TC = 6 Minutes (Minimum Value)
0.61 Acres Impervious @ CN = 98

Total Pre-developed Basin B Peak Discharge (Hydrograph 4):
Q2 = 206CFS
Q10 = 2.99CFS
Q100 = 4.54 CFS
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Pre-Developed Basin C:
Pre-developed Basin C contains the area which drains offsite to the north-east. This area is

modeled as follows:

Pervious Area: (Hydrograph 5)

TC = 10.25 Minutes

0.25 Acres Pervious @ CN = 74 (Open Space, good condition)
Impervious Area: (Hydrograph 6)

TC = 10.25 Minutes

0.83 Acres Impervious @ CN =98

Total Pre-developed Basin A Peak Discharge (Hydrograph 7):
Q2 = 2.67CFS
Q10 = 4.04 CFS
Q100 = 6.40 CFS
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POST-DEVELOPED CONDITION:

The project is to remove existing buildings and coverage and install new buildings, drives, and
other improvements associated with the proposed use. One new drainage system is proposed.

The hydrographs are presented in Appendix A of this report. The post-developed drainage basin
has been modeled as follows:

Post-Developed Basin A

This Post-developed Basin A contains the portion of the site that drains to the south-west.
Portions of this basin that bypass the proposed drainage system are modeled in hydrographs 8 and
9. Portions that drain to the proposed system are modeled in hydrographs 10 and 11 and routed
through the proposed infiltration basins in hydrograph 13.

Pervious Area: (Hydrograph 8)

TC = 12.3 Minutes

0.49 Acres Pervious @ CN = 71 (weighted CN for mix of woods and open space)
Impervious Area: (Hydrograph 9)

TC = 12.3 Minutes

0.59 Acres Impervious @ CN = 98

Pervious Area: (Hydrograph 10)

TC = 12.3 Minutes

0.54 Acres Pervious @ CN = 74 (Open Space, good condition)
Impervious Area: (Hydrograph 11)

TC = 12.3 Minutes

1.36 Acres Impervious @ CN = 938

Post Developed Basin A Peak Discharge (Hydrograph 14):
Q2 = 2.14CFS
Q10 = 6.59CFS
Q100 15.61 CFS
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Post-Developed Basin B:

This Post-developed Basin B flows offsite to the north-west. This area is modeled as follows:

Pervious Area: (Hydrograph 15)

TC = 6 Minutes (Minimum Value)

0.08 Acres Pervious @ CN = 74 (Open Space, good condition)
Impervious Area: (Hydrograph 16)

TC = 6 Minutes

0.46 Acres Impervious (@ CN = 98

Post Developed Basin B Peak Discharge: (Hydrograph 17)
Q2 = 1.66CFS
Q10 = 247CFS
Q100 = 3.85CFS

Post-Developed Basin C:

This Post-developed Basin C flows offsite to the north-east. This area is modeled as follows:

Pervious Area: (Hydrograph 18)

TC = 12 Minutes

0.50 Acres Pervious @ CN = 74 (Open Space, good condition)
Impervious Area: (Hydrograph 19)

TC = 12 Minutes

0.40 Acres Impervious @ CN =98

Total Post Developed Basin B Peak Discharge (Ilydrograph 20):
Q2 = 171CFS
Q10 = 2.82CFS
Q100 = 4.78 CFS
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STORMWATER MANAGEMENT COMPLIANCL:

WATER QUANTITY STANDARDS:

Requirement: Demonstrate through hydrologic and hydraulic analysis that there is no increase, as
compared to the pre-construction condition, in the peak runoff rates of stormwater leaving the site
for the two-, 10-, and 100-year storm events and that the increased volume or change in timing of
stormwater runoff will not increase flood damage at or downstream of the site.

In order to address this the pre and post developed hydrographs have been compared as follows
for each stormwater basin:

Comparison of Peak Discharge Rates: Basin A:

AREA 2 YEAR STORM | 10 YEAR STORM | 100 YEAR STORM
PRE-DEVELOPED (CFS) 7.1 10.6 16.6
POST-DEVELOPED (CFS) 2.1 6.6 15.6
PERCENT CHANGE -69.89% -37.87% -5.13%
Comparison of Volume Discharging: Basin A:
AREA 2 YEAR STORM/| 10 YEAR STORM | 100 YEAR STORM
PRE-DEVELOPED (CF) 27,955 42 192 66,5683
POST-DEVELOPED (CF) 8,632 19,380 39,786
PERCENT CHANGE -69.48% -54.07% -40.25%

In Basin A the peak discharge has been reduced for each of the requisite stormwater events. In
addition, the volumes leaving the sub basin for each of the storm events has been reduced.
Together with a review of the timing of the hydrographs, this demonstrates that the proposed site
changes will not increase flood damage at or downstream of the site.

Comparison of Peal Discharge Rates: Basin B:

AREA 2 YEAR STORM| 10 YEAR STORM | 100 YEAR STORM
PRE-DEVELOPED (CFS) 2.1 30 45
POST-DEVELOPED {CFS) 1.7 2.5 3.9
PERCENT CHANGE -19.28% -17.23% -15.21%
Comparison of Volume Discharging: Basin B:
AREA 2 YEAR STORM| 10 YEAR STORM| 100 YEAR STORM
PRE-DEVELOPED (CF) 6,305 9,308 14,346
POST-DEVELOPED (CF) 5,050 7,602 11,955
PERCENT CHANGE -19.80% -18.33% -16.67%
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In Basin B the peak discharge has been reduced for each of the requisite stormwater events. In
addition, the volumes leaving the sub basin for each of the storm events has been reduced.
Together with a review of the timing of the hydrographs, this demonstrates that the proposed site
changes will not increase flood damage at or downstream of the site.

Comparison of Peak Discharge Rates: Basin C:

AREA 2 YEAR STORM! 10 YEAR STORM| 100 YEAR STORM
PRE-DEVELOPED (CFS) 2.7 4.0 6.4
POST-DEVELOPED {CFS) 1.7 2.8 4.8
PERCENT CHANGE -35.97% -30.34% -25.28%
Comparisen of Volume Discharging: Basin C:

AREA 2 YEAR STORM] 10 YEAR STORM | 100 YEAR STORM
PRE-DEVELOPED (CF) 10,451 15,836 25,378
POST-DEVELOPED (CF) 6,577 10,725 18,159

PERCENT CHANGE -37.07% -32.70% -28.45%

In Basin C the peak discharge has been reduced for each of the requisite stormwater events. In
addition, the volumes leaving the sub basin for each of the storm events has been reduced.
Together with a review of the timing of the hydrographs, this demonstrates that the proposed site
changes will not increase flood damage at or downstream of the site.

WATER QUALITY COMPLIANCE:

Requirement: Stormwater runoff quality standards are applicable when the major development
results in an increase of one-quarter acre or more of regulated motor vehicle surface.

The proposed development does not result in an increase of one-quarter acre or more of regulated
motor vehicle surface. Therefore, stormwater runoff quality standards are not applicable to this

site.

The water quality standards have been met for all sub basins,
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GROUNDWATER RECHARGE STANDARDS:

Requirement: Demonstrate through hydrologic and hydraulic analysis that the increase of
stormwater runoff volume from pre-construction 1o post-construction for the two-year storm is
infiltrated.

Analysis of pre and post developed infiltration for the 2-year storm event is as follows:

Basin A

Pre-Developed Discharge Volume: 27,955 CF  (Hydrograph 3)

Post-Developed Discharge Volume: 8,532 CF  (Hydrograph 14)

Therefore, the post developed volume leaving this portion of the site has been reduced.

Basin B

Pre-Developed Discharge Volume: 6,305 CF (Hydrograph 4)

Post-Developed Discharge Volume: 5,050 CF (Hydrograph 17)

Therefore, the post developed volume leaving this portion of the site has been reduced.

Basin C

Pre-Developed Discharge Volume: 10,451 CF (Hydrograph 7)

Post-Developed Discharge Volume: 6,577 CF (Hydrograph 20)

Therefore, the post developed volume leaving this portion of the site has been reduced.

This analysis demonstrates that the post developed stormwater volume leaving Basins A, B and C of
the site has been reduced. Therefore, stormwater volume infiltration has been increased in the post
developed condition.

OFFSITE STABILITY COMPLIANCE:

The discharge velocity of the proposed infiltration basin during the 100-year storm is 2.4 fi/s, which
is less than the maximum allowable velocity of 3.5 fi/s for sandy clay loam as set forth in Standards
for Soil Erosion and Sediment Conirol in New lJersey Table 11-1. Therefore, offsite stability
compliance has been demonstrated.

GREEN INFRASTRUCTURE REQUIREMENTS:

The site plan for this site results in the water quantity, water quality and groundwater recharge
requirements being met through the use of an infiltration basin with a watershed of less than 2.5
acres. Therefore, the stormwater management requitements have been met utilizing green
infrastructure BMP’s as required.
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CONCLUSION:

The proposed site plan stormwater system has been designed to be in compliance with the
municipal stormwater control ordinance.
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APPENDIX A

TR55 STORMWATER ROUTING



Basin Model

Hydrology Studio v 3.0.0.27

Project Name: AN-153

10-16-2023
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Hydrograph by Return Period

Project Name: AN-153

Hydrology Studio v 3.00.27 10-16-2023
Hyd. Hydrograph Hydrograph Peak Outflow (cfs)

No. Typo Nama 1-yr 2-yr 3-yr S-yr 10-yr 25-yr 50-yr 100-yr
] NRCS Runoff Pre Basin A Pervious 0.389 0.867 1.808

2 NRCS Runoff Pre Basin A Impervious 86,710 9.747 14.82

3 Junction Pre Basin A 7.091 10.61 16.63

4 NRCS Runoff Pre Basin B 2.058 2.989 4.542

5 NRCS Runoff Pre Basin C Pervious 0.281 0.572 1.117

8 NRCS Runoff Pre Basin C impervious 2.390 3.472 5.279

7 Junction Pre Basin C 2.669 4.044 6.396

8 NRCS Runoff Past Basin A Pervious 0.444 0.973 2.005

9 NRCS Runoff Post Basin A Imparvious 1.699 2.468 3.752
10 NRCS Runoff Post A Pervious (Pond) 0.606 1.236 2.413
11 NRCS Runoff Post A Impervicus {Pond} 3.917 5.689 8.6490
12 Junction Post Basin A (Pond) 4.518 6.925 11.06
13 Pond Route Pond A1 0.144 4.188 10.00
14 Junction Post Basin A 2135 6.592 16.61
15 NRCS Runoff Post Basin B Pervious 0.168 0.220 3.426
16 NRCS Runoff Post Basin B impervious 1.552 2254 3.425
17 Junctien Paost Basin B 1.661 2474 3.851
18 NRCS Runoff Post Basin C Pervious 0.561 1.144 2.235
19 NRCS Runoff Post Basin C Impervious 1.152 1.673 2.544
20 Junction Post Basin C 1.709 2.817 4,779




Project Name: AN-153

Hydrograph 2-yr Summary

Hydrology Studio v 3.0.027 10-16-2023
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim.um Maximum
No. Type Name Flow Peak Voluma Hyd(s} Elevation Storage

{cfs) {hrs}) (cuft) {ft) {cuft)
1 NRCS Runoff Pre Basin A Pervious 0.389 12.20 1,464 e
2 NRCS Runoff Pre Basin A Impervious 6.710 12.17 26,491 -
3 Junction Pre Basin A 7.091 12147 27,955 1,2
4 NRCS Runoff Pre Basin B 2.058 12.10 6,305 —-em
5 NRCS Runoff Pre Basin C Pervious 0.281 12.20 1,014 --en
6 NRCS Runoff Pre Basin C Impervious 2.390 1247 9,437 —
7 Junction Pre Basin C 2.669 1217 10,4561 56
8 NRCS Runoff Post Basin A Pervious 0.444 12.20 1,655 -
9 NRCS Runoff Post Basin A lmpervious 1.699 217 6,708 -
10 NRCS Runoff Post A Pervious (Pond) 0.606 12.20 2,191 aamn
11 NRCS Runoff Post A Impervious (Pond}) 3.917 12.47 15,463 s
12 Junclion Post Basin A {Pond) 4.518 12.17 17,654 10, 11
13 Pond Route Pond A1 0.144 13.00 169 12 608.01 8,003
14 Junction Post Basin A 2135 12.17 8,632 8,9, 13
15 NRCS Runoff Post Basin B Parvious 0.109 12.10 295 -
16 NRCS Rurnoff Paost Basin B impervious 1.562 12.10 4,755 -
17 Junction Post Basin B 1.661 12.10 5,050 15, 16
18 NRCS Runoff Post Basin C Pervious 0.561 12.20 2,028 —-—-
i9 NRCS Runoff Post Basin € Impervious 1.162 12147 4,548 e

20 Junction Post Basin C 1.709 1217 6,577 18, 19




Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Pre Basin A Pervious

Hyd.

10-16-2023

No. 1

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method
Total Rainfall

Storm Duration

=2 min
=045 ac
= User
=3.27in
=24 hrs

= NRCS Runoff
= 2-yr

Peak Flow
Time to Peak

Runoff Volume

=0.389 cfs
=12.20 hrs
= 1,464 cuft

Curve Number =70*

Time of Conc. (Tc)

Design Storm

=12.04 min
= NOAA-C

Shape Factor =484

0.41
0.04
0.45

AREA(ac) CN

70
74
70

* Composite CN Worksheet

DESCRIPTION

Woods, Good Condition
Open Space, Good Condition
Weighted CN Method Employed
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin A Impervious Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow =6.710 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 26,491 cuft
Drainage Area =233 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =12.04 min
Total Rainfall =3.27in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp =6.71 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin A Hyd. No. 3
Hydrograph Type = Junction Peak Flow =7.091 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 27,955 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area =278 ac
Qp =7.09 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin B Hyd. No. 4
Hydrograph Type = NRCS Runoff Peak Flow = 2.058 cfs
Storm Frequency = 2-yr Time to Peak =12.10 hrs
Time Interval =2 min Runoff Volume = 6,305 cuft
Drainage Area =0.61ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =6.0 min
Total Rainfall =3.27in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 2.06 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Pre Basin C Pervious

10-16-2023

Hyd. No. 5

Time Interval
Drainage Area
Tc Method
Total Rainfall
Storm Duration

Hydrograph Type
Storm Frequency

= NRCS Runoff
=2-yr

=2 min

=0.25ac

= User

=3.27in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=(.281 cfs
=12.20 hrs
= 1,014 cuft

=74

=10.24 min
= NOAA-C

= 484

Q (cfs)

0.28

0.26+

0.247

0.22+

0.2

0.18—

0.16+

0.14+

0.127

0.1

0084
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin C Impervious Hyd. No. 6
Hydrograph Type = NRCS Runoff Peak Flow =2.390 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 9,437 cuft
Drainage Area =0.83 ac Curve Number =08
Tc Method = User Time of Conc. (Tc) = 10.24 min
Total Rainfall =3.27 in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 2.39 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin C Hyd. No. 7
Hydrograph Type = Junction Peak Flow = 2.669 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 10,451 cuft
Inflow Hydrographs =5,6 Total Contrib. Area =1.08 ac
Qp = 2.67 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin A Pervious Hyd. No. 8

Hydrograph Type = NRCS Runoff Peak Flow = 0.444 cfs
Storm Frequency = 2-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 1,655 cuft
Drainage Area =0.49 ac Curve Number =70.65*

Tc Method = User Time of Conc. (Tc) =12.3 min
Total Rainfall =3.27in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484

* Composite CN Worksheet

AREA(ac) CN DESCRIPTION

o4 70 Woods, Good

0.08 74 Open Space, Good

0.49 7 Weighted CN Method Employed

Qp = 0.44 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin A Impervious Hyd. No. 9

Hydrograph Type = NRCS Runoff Peak Flow = 1.699 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 6,708 cuft
Drainage Area =0.59 ac Curve Number =98

Tec Method = User Time of Conc. (Tc) =12.3 min
Total Rainfall =3.27in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484

Qp =1.70 cfs

Q (cfs)
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Post A Pervious (Pond)

10-16-2023

Hyd. No. 10

= NRCS Runoff
=2-yr

Hydrograph Type
Storm Frequency
=2 min
=0.54 ac
= User
=3.27in
=24 hrs

Time Interval
Drainage Area
Te Method
Total Rainfall
Storm Duration

Peak Flow
Time to Peak

Runoff Volume

Curve Number

Time of Conc. (Tc)
Design Storm
Shape Factor

= 0.606 cfs

= 2,191 cuft
=74

=12.3 min
= NOAA-C
=484

12.20 hrs

Qp = 0.61 cfs

&

=

—_

(9]
|

N B

lill

o -

9

10

T | T | T T
11 12 13
Time (hrs)

14 15 16

17

L L

18 19 20 21

22 23 24 25




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post A Impervious (Pond) Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow = 3.917 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 15,463 cuft
Drainage Area =1.36 ac Curve Number =98
Te Method = TR55 (See Worksheet) Time of Conc. (Tc) =12.3 min
Total Rainfall =3.27in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 3.92 cfs
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Project Name: AN-153

Tc by TR55 Worksheet

Hydrology Studio v 3.0.0.27 10-16-2023

A Impervious (Pond) Hyd. No. 11

NRCS Runoff

 Deseripion

' Shailow Concentrated FEow _

Flow Length (ﬂ)' |

Watercourse Slope (%)

. Surface Des'__ _ptlon'

* Average Velosily (fts)

: Trav_e! Tf._i,_m'e:_: (m: n) _

Wetted Penmeter ()

" Total Travel Time

Descnpnonﬁ'?
: Man_m_n_g s .ﬂ;::_:':
;_.;5:;_:'_;9_\,5; Length (ft)
yr, 24-hr Precip. (in)
and Siope (%)

 Travel Time (min)

~Channel Flow

. X- sectional Flow Area (sqff) _'

Channe! SEope (%). :
Mannlng s n:
:Velocuty (ftls) :
Fléw Length (ft)_'_.

Range (Natural)

0.130
100
2.28
1.75

10.92

146.8

1.20

Unpaved

1.77

1.38

0.013

0.00

Segments

0.013

2.28

0.00

0.00

Paved

0.00

0.013

0.00

0.013

2.28

0.00 10.92

0.00

Paved

0.00 1.38

0.013

0.00 0.00

12.3 min




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin A (Pond) Hyd. No. 12
Hydrograph Type = Junction Peak Flow =4.518 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 17,654 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area =19ac
Qp = 4.52 cfs
5_, S = e i i s SRR e —
4 el - ¢ 1 .
|
7 |
o | |
|
2_ i - =
1 o BRI S e = ki
0 Ll T 1 T T T | LI T T | T | T T ] I | ]
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)
= A Pervious (Pond) = A Impervious (Pond) = Basin A (Pond)




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pond A1 Hyd. No. 13
Hydrograph Type = Pond Route Peak Flow =0.144 cfs
Storm Frequency = 2-yr Time to Peak =13.00 hrs
Time Interval =2 min Hydrograph Volume = 169 cuft
Inflow Hydrograph =12 - Basin A (Pond) Max. Elevation =608.01 ft
Pond Name = Pond A Max. Storage = 8,003 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 9 min
Qp =0.14 cfs
5_
|
4.—.
34 |
o |
T

-1 T T ; T T T T T T T T T T ; T T T

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time (hrs)

= Basin A (Pond) = Pond A1




Pond Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Pond A

10-16-2023

Stage-Storage

User Defined Contours

. Description
'+ Boftom Elevation, ft -

. VolmeGalo

~oInputi

Stage / Storage Table

Elevation
(4}

Stage
{ft)

Contour Area

{sqit) {cuft)

Incr. Storage

Total Storage
{cuft)

604.00
100.00

0.00
2.00
4.00
6.00

604.00
606.00
608.00
610.00

None

0.000
2,948
5,004
8,364

1,032 .
1,916
3,089
5,275

0.000
2,948
7,962
16,316

610

Stage-Storage

608~

~

(W]
(4 8bers

:
0 2000 4000

I
8000 10000
Total Storage (cuft)

6000

e (COIEOUTS

¥
12000 14000

T
16000




Project Name: AN-153

Pond Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pond A Stage-Discharge
: Orifices .
Culvert / Orifices Culvert % 2 5 Perforated Riser
Rise, in Hole Diameter, in
Span, in No. holes
No. Barrels Invert Elevation, ft
Invert Elevation, ft Height, ft
Orifice Coefficient, Co Orifice Coefficient, Co
Length, ft
Barrel Slope, %
N-Value, n 0.000
> Weirs ;
Weirs Riser* Ancillary
1 2 3
Shape / Type Rectangular Exfiltration, infhr 6.00**
Crest Elevation, ft 608
Crest Length, ft 8
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rale applied to contours.
Stage-Discharge
610 ; | _’____P__—,—— - 6
6091 : - +5
608 . = 4
& | %
£ Q@
TLLUE G G S T e B — — N - —j= - 13 @
= =
606 - 2
605 = B — o] i‘ -1
604 1 | T T T T i T T T T T T T T T T 0
15 20 25 30 35 40 45 50 55 60 65 70 75
Discharge (cfs)
— Top of Pond = Rectangular == Exfil ——Total Q




Pond Report Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Pond A Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, ofs Pf Riser | Exfit User Total
{ft) (ft) {cuit) (cfs) 1 2 3 {efs) 1 2 3 {cfs}) (cfs) {cfs} {cfs)
0.00 604.00 | ©.000 0.600 0.000 0.000
2,00 606.00 | 2,948 0.600 0.266 0.266
4.00 608.00 | 7,952 0.660 429 0.429
6.00 610.00 | 16,316 74.87 ¢.733 75.40

Suffix key: ic = infef control, oc = oullel control, s = submerged weir




Pond Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Pond A Pond Drawdown
Stage (ft)
w0 w < o ol v Q
| ; : &
——

S CAl R B S Py - il i R A - m

— I~

S w

Drain Time

AN

Pand

rond-~
i

Drain Time (Hrs)

610

609

608

M~
o

w
() 813

606

605

Stage vs. Drain Time




Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin A Hyd. No. 14
Hydrograph Type = Junction Peak Flow =2.135 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 8,532 cuft
Inflow Hydrographs =8,9, 13 Total Contrib. Area =1.08 ac
Qp =2.13 cfs
3 — S5 |
| E
2
|
| ?
| |
£ |
S |
g 1
, |
] | . |
| | 5 |
| |
| | | |
| | ? |
| | | |
-1 L I | T T I; T LI 1 1 |‘ T T v T LI L T T T T i T [ 1 | T T T | T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)
— Basin A Pervious = Basin A Impervious = Pond A1 = Basin A




Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Post Basin B Pervious

10-16-2023

Hyd. No. 15

Hydrograph Type = NRCS Runoff
Storm Frequency =2-yr

Time Interval =2 min
Drainage Area =0.08 ac

Te Method = User

Total Rainfall =3.27in

Storm Duration =24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor

=0.109 cfs
=12.10 hrs
= 295 cuft
=74

= 6.0 min
= NOAA-C
=484

0.1 , - e e

009 ; = 1- -

0084 ] -

0.07 +— ——

006 —+—+——+—+—"T"1"T—"T"11

Q (cfs)

0.057

004

003 i e

0.02 T

001 i —— ———H—

| i | N

0 I 1 I [ 1 1 L] I 1 I I ] T 1 T T

Time (hrs)

] T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

21 22 23 24 25

|
LI L DL




Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Post Basin B Impervious

10-16-2023

Hyd. No. 16

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall
Storm Duration

= NRCS Runoff

= 2-yr

=2 min
=0.46 ac
= User
=3.27in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor

= 1.552 cfs
=12.10 hrs
= 4,755 cuft
=08

= 6.0 min

= NOAA-C
=484

Qp = 1.55 cfs

Q (cfs)
i

-

10

11

LI ] T
12 13 14 15
Time (hrs)

16 17 18 19 20

21

22 23 24 25




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin B Hyd. No. 17

Hydrograph Type = Junction Peak Flow =1.661 cfs

Storm Frequency = 2-yr Time to Peak =12.10 hrs

Time Interval =2 min Hydrograph Volume = 5,050 culft
Inflow Hydrographs =15, 16 Total Contrib. Area =0.54 ac

Qp = 1.66 cfs

1‘8_ . i 1 | S £ v B S — . — - —

179

16— —— - 1t - -

51 1 = — - =

14— - o - ,
. | |
13— SRS IS R = ! 8 R — £ LK B,

Q (cfs)
51

0.1 : = -
| T 0 T T v 1 T 1 v [ ° LI |
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time (hrs)

17 18 19 20 21 22 23 24 25

- Basin B Pervious — Basin B Impervious = Basin B




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin C Pervious Hyd. No. 18

Hydrograph Type = NRCS Runoff Peak Flow = 0.561 cfs
Storm Frequency = 2-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 2,029 cuft
Drainage Area =0.5ac Curve Number =74

Tc Method = TR55 (See Worksheet) Time of Conc. (Tc) =11.96 min
Total Rainfall =3.27 in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484

Qp = 0.56 cfs

0.95 et EREE SR EENER RS

0'35_ - S 1 ' 1 ra— L

0254

0.2

0.154— : =

0.1

e SREEEEEN

0.05 e

I 1| 1 g,
| N O N B N Y Sy R N S I R FNN SN N N T Y R N

i T
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)




Tc by TR55 Worksheet

Project Name: AN-153

Hydrclogy Studio v 3.0.0.27

Basin C Pervious
NRCS Runoff

Sheet Fiow__";'

Descrlptmn'-"
Mannsng s n. '.
e Flow I:é:'gth )
- 241, 24- hr Precip (m)'_i}':
s : Land Slope (%)

Travel Tirh_é (min) -

. shallow Concentrated Flow -
. ' Flow Length -
Watercourse Slope (%) f

Surface Descnptlon_ :

-Averag:e Ve_!oc_:ﬂy (ft's)

 Tavel Time (min)

L ":-.: C_anneEHFiow E
T:j | X-secilonal Flow Area (sqﬂ)
= Wet!ed Penmeter (ﬂ) :i
Channel Siope (%)_:-

Mannmg ] n
Velomty (ftls)_':'_
Ftow i_englh (ﬂ)_,if

3 '.5-'.5'-_'_'Tr'ave_i'Tifne_'('lﬁ_i_n)_n_f

Grass
0.150
100
2.28

11.61

108
9.67
Unpaved
502

0.35

0.013

0.00

_ Total Travel Time -

Segments

0.013

2.28

0.00

0.00

Paved

0.00

0.013

0.00

: C .. o '.Tc'_'(:r'ﬁinz) ":':f:i_“

10-16-2023

Hyd. No. 18

0.013

2.28

0.00 11.61

0.00

Paved

6.00 0.35

0.013

0.00 0.00

11.96 min



Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin C Impervious Hyd. No. 19

Hydrograph Type = NRCS Runoff Peak Flow =1.152 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 4 548 cuft
Drainage Area =04 ac Curve Number =98

Tc Method = TR55 (See Worksheet) Time of Conc. (Tc) =11.96 min
Total Rainfall =3.271in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484

Qp =1.15 cfs

ulN SRR NEEE IR RN ANENEEE
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Q (cfs)
T
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|
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Time (hrs)




Tc by TR55 Worksheet

Project Name: AN-153

Hydrelogy Studio v 3.0.0.27

Basin C Impervious
NRCS Runoff

o _Dés_c__ra_p.t'ign:. : L

 Travel -Tir'rie'(mih.)'.f

: :Sha!low Concentrated Flow
o Flow Length .

L Wéte_rqo_urse Slope (%)
i Suﬂacé Desériptioh '5

T Avérag'é_v_e_lbcity' (ftls) :

. “Total Travel Time

Sheet Flow :
. Descnptlon'.'_
Mannlng s n._
Flow Length (ft)
2—yr 24;hr Pre Cip. (i n)
‘Land Slope (%)

" Travel Time (min).

Channe] Flow:_: ;E
'. X secttonal Fiow Area (Sqﬂ)"?_';
Ui "Wetted Penmeter (ft).:ﬁz
Channel Slope (%)_
o Mannmgs n..;{
: . -._V_elo_c_:_l_ty__ (ﬂ!s)_
. FlowLength ()

Grass
0.150
100
2.28

11.61

108
9.67
Unpaved
5.02

0.35

0.013

0.00

Segments

0.013

2.28

0.00

0.00

Paved

0.00

0.013

0.00

0.013

2.28

0.00

0.00

Paved

0.00

0.013

0.00

10-16-2023

Hyd. No. 19

- Toqmin)

11.61

0.35

0.00

11.96 min



Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin C Hyd. No. 20

Hydrograph Type = Junction Peak Flow =1.709 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 6,577 cuft
Inflow Hydrographs =18, 19 Total Contrib. Area =0.9ac

Qp =1.71 cfs

20—

194117 e 1 -

81 i Fte =1 T INENEMEE R

1.7 - T : - —

16 —— e mm et

155

i o I D I o - M

13+ = T 1

1241 | —

Q (cfs)
n

B
0 T T I—ﬁ_l T T T ] ||i1||i|i| s T LI | I|I[li
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (hrs)

— Basin C Pervious = Basin C Impervious = Basin C




Hydrograph 10-yr Summary

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim_um Maximum
No. Type Name Flow Peak Volume Hyd(s} Elevation Storage

{cfs} {hrs) {cuft) (ft) {cuft)
1 NRCS Runoff Pre Basin A Pervious 0.867 i2.20 3,085 -
2 NRCS Runoff Pre Basin A Impervious 9.747 1217 39,107
3 Junction Pre Basin A 10.61 1217 42,192 1,2
4 NRCS Runoff Pre Basin B 2.989 12.90 9,308 B
5 NRCS Runoff Pre Basin C Pervious 0.572 12.17 2,006 e
6 NRCS Runoff Pre Basin C Impervicus 3.472 12.17 13,931 o
7 Junction Pre Basin C 4.044 12.17 15,936 5,6
8 NRCS Runoff Post Basin A Pervious 0.973 1217 3,449 -
9 NRCS Runoff Post Basin A Impervious 2.468 1217 9,903
10 NRCS Runoff Past A Pervious (Pond) 1.236 12.17 4,332 ———-
11 NRCS Runoff Post A Impervious (Pond} 5.689 1297 22,826 e
12 Junction Post Basin A (Pond) 6.925 1217 27,159 10, 11
13 Pond Reute Pond A1 4.188 12.30 6,028 12 608.29 9,142
14 Junction Post Basin A 6.592 12.27 19,380 8,9,13
15 NRCS Runoff Post Basin B Pervious 0.220 12.10 583 -
16 NRCS Runoff Post Basin B impervious 2.254 1210 7.618 -
17 Junction Post Basin B 2.474 12.10 7.802 15, 16
18 NRCS Runoff Post Basin C Pervious 1.144 12.47 4,011 -
19 NRCS Runoff Post Basin C impervious 1.673 12.17 6,714 n
20 Jungtion Post BasinC 2817 1247 10,725 18, 19




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Pre Basin A Pervious Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 0.867 cfs
Storm Frequency = 10-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 3,085 cuft
Drainage Area =0.45 ac Curve Number =70*

Tc Method = User Time of Conc. (Tc) =12.04 min
Total Rainfall =4.72in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484

* Composite CN Worksheet

AREA(ac) CN DESCRIPTION

0.41 70 Woods, Good Condition

0.04 74 Open Space, Good Condition
0.45 70 Weighted CN Method Employed

Qp = 0.87 cfs

0.95+

09— — EERER [ o O o

0.85 1 1 S e R |

08 2 T

0.751 T £ e g T = T

0.7 = L] | ] P | o .| 1 L b

0.65- 1 5 — | B = 1t

06— ] —

0.5 BES AR E RN AREEN SRR R T

cfs)

£ 05+ =

Q

0454 — T i I S O S O (RSO W T

04- i _ _%_..___ ;__.__-:__ LI 3

035 1 T

0.3 T — 1 B ——F ; CH R —F
|

025 e EEEEN SN L L T SR .
02 1 1 BB [ | ‘

015

L0 o e | ‘
b A [ 1

0.05————— -

|
) | T T T

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (hrs)




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin A Impervious Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow = 0.747 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 39,107 cuft
Drainage Area =2.33ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =12.04 min
Total Rainfall =4.72in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp =9.75 cfs
T 3 1 - |
- |
| BE
L 1 = - ]
9 | - =T | :
! a
4 ! 5 |
o : = —
5 ] |
51~ ;. L
| |
4+ i | | 3,
| 1
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} !
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0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)




Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Pre Basin A

10-16-2023

Hyd. No. 3

Hydrograph Type
Storm Frequency
Time Interval

Inflow Hydrographs

= Junction Peak Flow

=10-yr Time to Peak

=2 min Hydrograph Volume
=1,2 Total Contrib. Area

=10.61 cfs
=12.17 hrs
= 42,192 cuft
=2.78 ac

12971

Qp = 10.61 cfs

114

10

Q (cfs)
T

L) T T 1 T %ﬁ I T ] T

4 5 6 7 8 9 10 11 12 13 14 15 16 17
Time (hrs)

—— Basin A Pervious — Basin A Impervious — Basin A

18 19 20

21

T T

22 23 24 25




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin B Hyd. No. 4
Hydrograph Type = NRCS Runoff Peak Flow = 2.989 cfs
Storm Frequency =10-yr Time to Peak =12.10 hrs
Time Interval =2 min Runoff Volume = 9,308 cuft
Drainage Area =0.61 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =6.0 min
Total Rainfall =4.72in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 2.99 cfs
3] ; e T 7
|
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| |
|
£ | |
o |
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|
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|
|
|
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Pre Basin C Pervious Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow =0.572 cfs

Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 2,006 cuft
Drainage Area =0.25ac Curve Number =74

Tc Method = User Time of Conc. (Tc) =10.24 min
Total Rainfall =4.72in Design Storm = NOAA-C

Storm Duration =24 hrs Shape Factor =484

Qp = 0.57 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin C Impervious Hyd. No. 6
Hydrograph Type = NRCS Runoff Peak Flow =3.472 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 13,931 cuft
Drainage Area =0.83 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.24 min
Total Rainfall =472in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 3.47 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin C Hyd. No. 7
Hydrograph Type = Junction Peak Flow = 4.044 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min ' Hydrograph Volume = 15,936 cuft
Inflow Hydrographs =5,6 Total Contrib. Area =1.08 ac
Qp = 4.04 cfs
5.... E— - - — - l =
4_7 s o U S S S -
3_ — — — —
L
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Post Basin A Pervious

10-16-2023

Hyd. No. 8

Hydrograph Type
Storm Frequency = 10-yr
=2 min
=0.49 ac
= User
=472 1in

=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall
Storm Duration

= NRCS Runoff

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor

=0.973 cfs
=12.17 hrs
= 3,449 cuft
=70.65*
=12.3 min
= NOAA-C
=484

* Composite CN Worksheet

AREA (ac) CN
0.41 70
0.08 74
0.49 7

DESCRIPTION

Woods, Good

Open Space, Good

Weighted CN Method Employed
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7 |

Qp = 0.97 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin A Impervious Hyd. No. 9
Hydrograph Type = NRCS Runoff Peak Flow = 2.468 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 9,903 cuft
Drainage Area =0.59 ac Curve Number =98
Te Method = User Time of Conc. (Tc) =12.3 min
Total Rainfall =472 in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 2.47 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27

10-16-2023

Post A Pervious (Pond) Hyd. No. 10

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area
Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 10-yr

=2 min

=0.54 ac

= User
=4.72in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor

=1.236 cfs
=12.17 hrs
= 4,332 cuft
=74

=12.3 min

= NOAA-C

=484

Qp =1.24 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post A Impervious (Pond) Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow = 5.689 cfs
Storm Frequency = 10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 22,826 cuft
Drainage Area =1.36 ac Curve Number =98
Tc Method = TR55 (See Worksheet) Time of Conc. (Tc) =12.3 min
Total Rainfall =4.72in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 5.69 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin A (Pond) Hyd. No. 12
Hydrograph Type = Junction Peak Flow =6.925 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 27,159 cuft
Inflow Hydrographs = 10, 11 Total Contrib. Area =19ac
Qp =6.93 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Pond A1

10-16-2023

Hyd. No. 13

Hydrograph Type = Pond Route

Storm Frequency = 10-yr

Time Interval =2 min

Inflow Hydrograph = 12 - Basin A (Pond)
Pond Name = Pond A

Peak Flow

Time to Peak
Hydrograph Volume
Max. Elevation
Max. Storage

=4.188 cfs
=12.30 hrs
= 6,028 cuft
= 608.29 ft
= 9,142 cuft

Pond Routing by Storage Indication Method

79— SRR : e

Q (cfs)
i

Qp = 4.19 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin A Hyd. No. 14
Hydrograph Type = Junction Peak Flow = 6.592 cfs
Storm Frequency = 10-yr Time to Peak =12.27 hrs
Time Interval =2 min Hydrograph Volume = 19,380 cuft
Inflow Hydrographs =8, 9, 13 Total Contrib. Area =1.08 ac
Qp = 6.59 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Post Basin B Pervious

10-16-2023

Hyd. No. 15

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min
=0.08 ac
= User
=4.72in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor

=0.220 cfs

= 583 cuft
=74
= 6.0 min

= 484

12.10 hrs

NOAA-C

0.23
022}
4

Qp = 0.22 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin B Impervious Hyd. No. 16
Hydrograph Type = NRCS Runoff Peak Flow = 2.254 cfs
Storm Frequency =10-yr Time to Peak =12.10 hrs
Time Interval =2 min Runoff Volume =7,019 cuft
Drainage Area =0.46 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) = 6.0 min
Total Rainfall =472 1in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 2.25 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin B Hyd. No. 17
Hydrograph Type = Junction Peak Flow =2.474 cfs
Storm Frequency = 10-yr Time to Peak =12.10 hrs
Time Interval =2 min Hydrograph Volume = 7,602 cuft
Inflow Hydrographs =15, 16 Total Contrib. Area =0.54 ac
Qp = 2.47 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin C Pervious Hyd. No. 18

Hydrograph Type = NRCS Runoff Peak Flow =1.144 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 4,011 cuft
Drainage Area =0.5ac Curve Number =74

Tc Method = TR55 (See Worksheet) Time of Conc. (Tc) =11.96 min
Total Rainfall =4.72in Design Storm = NOAA-C

Storm Duration =24 hrs Shape Factor =484

Qp =1.14 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Post Basin C Impervious

10-16-2023

Hyd. No. 19

Time Interval
Drainage Area
Te Method
Total Rainfall
Storm Duration

Hydrograph Type
Storm Frequency

= NRCS Runoff

= 10-yr

=2 min

=04 ac

= TR55 (See Worksheet)
=4.72in

=24 hrs

Peak Flow =1.673 cfs

Time to Peak =12.17 hrs
Runoff Volume = 6,714 cuft
Curve Number =98

Time of Conc. (Tc) = 11.96 min
Design Storm = NOAA-C

Shape Factor =484

& T

Qp = 1.67 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin C Hyd. No. 20
Hydrograph Type = Junction Peak Flow =2.817 cfs
Storm Frequency = 10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume  =10,725 cuft
Inflow Hydrographs =18, 19 Total Contrib. Area =0.9ac
Qp = 2.82 cfs
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Hydrograph 100-yr Summary

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Infiow Maxim-urn Maxirmum
No. Type Name Flow Peak Volume Hyd(s) Elevation Storage

(cfs) (hrs) {cuft) (ft) {euft)
1 NRCS Runoff Pre Basin A Pervious 1.808 1217 6,306 -
2 NRCS Runoff Pre Basin A Impervious 14.82 1217 60,277
3 Junction Pre Basin A 16.63 1247 66,583 1.2
4 NRCS Runoff Pre Basin B 4.542 1210 14,346 ——
5 NRCS Runoff Pre Basin C Pervious 1.117 1217 3,905
6 NRCS Runoff Pre Basin C Impervious 5279 1247 21,472 -
7 Junction Pre Basin C 6.396 1217 25,378 56
8 NRCS Runoff Post Basin A Pervious 2.005 1247 6,993 e
9 NRCS Runoff Post Basin A Impervious 3.752 1247 15,263 e
10 NRCS Runoff Post A Pervious (Pond) 2.413 1247 8,436 e
H NRCS Runoff Post A Impervious {Pond) 8.649 12,47 35,183 -
12 Junction Post Basin A {Pond} 11.08 12147 43,619 i0, 11
13 Pond Route Pond At 106.00 12.20 17,630 12 608.52 10,122
14 Junction Post Basin A 16.61 12.20 39,786 8,9,13
i5 NRCS Runoff Post Basin B Pervious 0.428 12.10 1,136 e
16 NRCS Runoff Post Basin B Impervious 3.425 1210 10,818 -
17 Junction Post Basin B 3.851 1210 11,955 15, 16
18 NRCS Runoff Post Basin C Pervious 2.235 1247 7.811 -
19 NRGS Runoff Post Basin C Impervious 2.544 1217 10,348 -
20 Junclion Post BasinC 4779 1217 18,159 18, 19




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Pre Basin A Pervious Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow =1.808 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 6,306 cuft
Drainage Area =0.45 ac Curve Number =70*

Tc Method = User Time of Conc. (Tc) =12.04 min
Total Rainfall =7.15in Design Storm = NOAA-C

Storm Duration =24 hrs Shape Factor =484

* Composite CN Worksheet

AREA(ac) CN DESCRIPTION

0.41 70 Woods, Good Condition

0.04 74 Open Space, Good Condition
0.45 70 Weighted CN Method Employed

Q (cfs)
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Pre Basin A Impervious Hyd. No. 2

Hydrograph Type = NRCS Runoff Peak Flow =14.82 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 60,277 cuft
Drainage Area =233 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =12.04 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484

Qp = 14.82 cfs

Q (cfs)
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Pre Basin A Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 16.63 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 66,583 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area =278 ac

Qp = 16.63 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin B Hyd. No. 4
Hydrograph Type = NRCS Runoff Peak Flow = 4.542 cfs
Storm Frequency = 100-yr Time to Peak =12.10 hrs
Time Interval =2 min Runoff Volume = 14,346 cuft
Drainage Area =0.61ac Curve Number =98
Tc Method = User Time of Conc. (Tc) = 6.0 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 4.54 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Pre Basin C Pervious Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow =1.117 cfs
Storm Frequency =100-yr Time to Peak =1217 hrs
Time Interval =2 min Runoff Volume = 3,905 cuft
Drainage Area =0.25 ac Curve Number =74

Tc Method = User Time of Conc. (Tc) =10.24 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484

Qp =1.12 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Pre Basin C Impervious Hyd. No. 6
Hydrograph Type = NRCS Runoff Peak Flow =5.279 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume =21,472 cuft
Drainage Area =0.83 ac Curve Number =08
Tc Method = User Time of Conc. (Tc) =10.24 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp =5.28 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Pre Basin C Hyd. No. 7

Hydrograph Type = Junction Peak Flow =6.396 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume  =25,378 cuft
Inflow Hydrographs =5,6 Total Contrib. Area =1.08 ac

Qp = 6.40 cfs

Q (cfs)
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin A Pervious Hyd. No. 8
Hydrograph Type = NRCS Runoff Peak Flow =2.005 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 6,993 cuft
Drainage Area =049 ac Curve Number =70.65*
Tc Method = User Time of Conc. (Tc) =12.3 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
* Composite CN Worksheet
AREA(ac) CN DESCRIPTION
0.41 70 Woods, Good
0.08 74 Open Space, Good
0.49 Il Weighted CN Method Employed
Qp = 2.00 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin A Impervious Hyd. No. 9
Hydrograph Type = NRCS Runoff Peak Flow =3.752 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 15,263 cuft
Drainage Area =0.59 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =12.3 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp =3.75 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post A Pervious (Pond) Hyd. No. 10
Hydrograph Type = NRCS Runoff Peak Flow =2.413 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 8,436 cuft
Drainage Area =0.54 ac Curve Number =74
Tc Method = User Time of Conc. (Tc) =12.3 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 2.41 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post A Impervious (Pond) Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow = 8.649 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 35,183 cuft
Drainage Area =1.36 ac Curve Number =98
Tc Method = TR55 (See Worksheet) Time of Conc. (Tc) =12.3 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 8.65 cfs
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Project Name; AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin A (Pond) Hyd. No. 12

Hydrograph Type = Junction Peak Flow = 11.06 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume  =43,619 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area =1.9ac

Qp =11.06 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27

Pond A1

10-16-2023

Hyd. No. 13

Hydrograph Type
Storm Frequency
Time Interval
Inflow Hydrograph

Pond Name

= Pond Route
= 100-yr
=2 min

= 12 - Basin A (Pond)
= Pond A

Peak Flow =10.00 cfs
Time to Peak =12.20 hrs
Hydrograph Volume  =17,530 cuft
Max. Elevation =608.52 ft
= 10,122 cuft

Max. Storage

Q (cfs)

129

114

10

Pond Routing by Storage Indication Method

Qp = 10.00 cfs

6 7 8 9 10 11 12 13
Time (hrs)

— Basin A (Pond) = Pond A1




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023

Post Basin A Hyd. No. 14

Hydrograph Type = Junction Peak Flow =156.61 cfs
Storm Frequency = 100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 39,786 cuft
Inflow Hydrographs =8, 9, 13 Total Contrib. Area =1.08 ac

Qp = 15.61 cfs
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Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin B Pervious Hyd. No. 15
Hydrograph Type = NRCS Runoff Peak Flow = 0.426 cfs
Storm Frequency = 100-yr Time to Peak =12.10 hrs
Time Interval =2 min Runoff Volume = 1,136 cuft
Drainage Area =0.08 ac Curve Number =74
Tc Method = User Time of Conc. (Tc) = 6.0 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin B Impervious Hyd. No. 16
Hydrograph Type = NRCS Runoff Peak Flow = 3.425 cfs
Storm Frequency =100-yr Time to Peak =12.10 hrs
Time Interval =2 min Runoff Volume = 10,818 culft
Drainage Area = 0.46 ac Curve Number =08
Tc Method = User Time of Conc. (Tc) = 6.0 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 3.43 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin B Hyd. No. 17
Hydrograph Type = Junction Peak Flow = 3.851 cfs
Storm Frequency =100-yr Time to Peak =12.10 hrs
Time Interval =2 min Hydrograph Volume = 11,955 cuft
Inflow Hydrographs =15, 16 Total Contrib. Area =0.54 ac
Qp = 3.85 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin C Pervious Hyd. No. 18
Hydrograph Type = NRCS Runoff Peak Flow =2.235cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume =7,811 cuft
Drainage Area =0.5ac Curve Number =74
Tc Method = TR55 (See Worksheet) Time of Conc. (Tc) =11.96 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor =484
Qp = 2.23 cfs
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Hydrograph Report

Project Name: AN-153

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin C Impervious Hyd. No. 19
Hydrograph Type = NRCS Runoff Peak Flow = 2.544 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 10,348 cuft
Drainage Area =04 ac Curve Number =98
Tc Method = TR55 (See Worksheet) Time of Conc. (Tc) =11.96 min
Total Rainfall =7.15in Design Storm = NOAA-C
Storm Duration =24 hrs Shape Factor = 484
Qp = 2.54 cfs
34 I ‘; == e —r S - -
i |
. . 1 - |
S _
19~ E ; =
I |
R |
| .
i LA -
0 T T T T T i i ¥ T T ‘| L T 1 1 T T T T T T 1 T T I | L
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)




Project Name: AN-153

Hydrograph Report

Hydrology Studio v 3.0.0.27 10-16-2023
Post Basin C Hyd. No. 20
Hydrograph Type = Junction Peak Flow =4.779 cfs
Storm Frequency = 100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 18,159 cuft
Inflow Hydrographs =18, 19 Total Contrib. Area =0.9 ac
Qp = 4.78 cfs
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APPENDIX B

PIPE CHART
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Composﬂe C WO I’kSheet Praject Name: AN-153 Pipe Design

Stormwater Studio 2023 v 3.0.0.31 10-16-2023
Line I Drainage Runoff . Structure
No Description Area Coeff CxA Composite iD
(ac) (€) (C)
Pavement 0.580 0.80 0.522
2 CB1
Totals 0.580 0.522 0.90
Lawn 0.050 0.30 0.015
3 Pavement 0.690 0.90 0.621 CB2
Totals 0.740 : 0.636 0.86

Project Fite: PIPEMODEL sws
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APPENDIX C

OPERATION AND MAINTENANCE MANUAL



DATED:

Owner’s
Operation and Maintenance Manual
For Drainage System On
Tax Lot 4.01, Block 108
Andover Township,
Sussex County, N.J.

October 17, 2023

PREPARED BY:

DYKSTRA ASSOCIATES, PC
11 LAWRENCE ROAD
NEWTON, NEW JERSEY 07860
PHONE: 973-579-2177
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Tax Lot 4.01, Block 108

Owner: Seegull, LLC
1023 Limecrest Road, Lafayette, NJ 07848
(973) 383-4651

Introduction:

The drainage system on the above referenced property includes catch basins, storm sewer pipes and
two infiltration basins which collect storm water run off from the developed portions of the property.
Because ongoing operation of the drainage system is critical in meeting the Township Stormwater
Ordinance to provide groundwater recharge, stormwater control and stormwater water quality, it is

important that the drainage system be regularly inspected and maintained.

Maintenance Responsibility:

The drainage facilities maintenance will be the sole responsibility of the owner of Tax Lot 4.01, Block
108. Upon any change in ownership, a copy of this Operations and Maintenance Manual shall be

provided to the new owner.

Summary of Equipment and Tools

The following equipment and tools will be typically required to perform the subsequent maintenance
procedures:
e Hand tools such as shovel, bucket, rake.

e Dump truck to haul away the sediment/debris



Preventative Maintenance:

Preventative maintenance will be performed on a regular basis, and is intended to keep the facility

operational at all times, Preventative Maintenance includes the following procedures:

l.

Lawn_ Maintenance. Vegetated areas in and around the parking arcas shall be mown at least twice

per month during the growing season. Lawn areas on site shall be inspected for puddling after

significant storm events to insure that there is positive drainage to the catch basins on site.

Catch Basin and Storm Sewer Cleaning. The catch basins and storm sewers shall be cleared of all

debris twice annually. Additional cleaning will be performed if necessary to minimize debris from

clogging the catch basins and storm sewers. Do not enter catch basins and/or storm sewers

unless properly trained, equipped and qualified to_enter a confined space as identified by

QOccupational Safety and Health Regulations.

Infiltration Basin Maintenance: Immediately following any significant rainfall event, and at least

once every six months, all trash and debris shall be removed from the storm sewer immediately
upstream of the infitration basin. It is critical that all leaves and debris be removed from the
structure in order not to clog the system. Disposal of debris is to be in compliance with all
applicable local, state and federal waste regulations. A properly functioning infiltration basin will
be dry within 72 hours of the end of a rain event. If the basin does not completely dry within 72
houwrs, corrective measures must be taken. All use of ferilizers, mechanical treatments, pesticides
and other means to assure optimum vegetation health must not compromise the intended purpose of
the infiltration basin. All vegetative deficiencies should be addressed without the use of fertilizer

and pesticides whenever possible.



Corrective Maintenance:

Corrective maintenance should be provided as soon as practicable after a situation that requires
attention is noted or reported. Corrective maintenance includes repair of damage caused by any

problems that jeopardize the safety or operation of the draiange system.

Records:

Attached to this report is the Maintenance and Inspection Checklists for use by the property owner.
These should be utilized every time maintenance or inspection is performed at the facility. The reports
should be appropriately filed, and used to determine the effectiveness of the existing maintenance and
inspection schedules, and also used as a guide to revising the schedules as necessary to effectively

maintain the operational integrity of the facility.

Inspection and Maintenance Schedule:

An inspection of the facility should be made a minimum of every three months and after every rainfall
event in excess of one inch in order to determine the effectiveness of the maintenance work and the
condition of the facility. Inspection for erosion and scour shall be performed annually.

The following is the proposed annual inspection scheduie:

April
» Inspect all structures and remove debris as necessary from catch basins and outlet structures.
o Inspect berm around infiltration basin. Fill all holes and/or sink holes, which may impact the
system.

October
¢ Inspect all structures and remove debris as necessary from catch basins and outlet structures.
e Inspect berm around infiltration basin. Fill all holes and/or sink holes, which may impact the
system.



Approved Disposal and Recycling Sites:

All disposal of sedement and materials removed from the site shall be recycled or disposed of at a

licenced facility that accepts refuse. The following is an approved disposal and recycling site:

Sussex County MUA, Lafayette, NJ.



Maintenance Checklist

Date of Inspection:

A: Preventative Maintenance;

Work ltem

L.

B

Trash and Debris Removal
A. Pipes

B. Catch Basins

C. Infiltration Basin

. Sediment Removal

A, Pipes
B. Catch Basins
C. Infiltration Basin

: Corrective Maintenance

General Maintenance

A. Elimination holes

B. Elmination Sink Holes
Removal of Debris & Sediment

Structural Repairs

Engineer Recommended Maint.

For SEEGULL, LLC

Items
Required

Ttems
Done

Comments and Special Conditions




Inspection {tem

1. Pipes
2. Catch Basins
3. Infiltration Basin

4, Lawn Areas

NOTES:

Inspection Report
For SEEGULL, LLC

Date of Inspection:

ftem
Inspected Comments and Special Conditions
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APPENDIX D

INFILTRATION BASIN ANALYSIS



The proposed Infiltration Basin has been designed in accordance with the BMP Manual
as Tollows:

Soil Data:
Soil Log D1:
07-20” Fill
207-60” Sandy Clay Loam, 10% Gravel, 10%
Cobble, 5% Stone
60”-102” Fractured Rock
Seepage Depth N/A
Percolation Rate {60” Depth) 5 Min/Inch
Soil Log D2:
07-96” Fill
96-144” Sandy Loam, 10% Gravel, 5% Cobble
Seepage Depth N/A
Percolation Rate (140” Depth) 